Exogenous zinc ion is required for inhibitory activity of botulinum neurotoxin C1 against norepinephrine release and its endopeptidase activity toward substance P.
Botulinum neurotoxin C1 inhibited Ca(2+)-evoked norepinephrine secretion from digitonin-permeabilized PC12 cells. The inhibition by the neurotoxin was dependent on the presence of Zn2+ added exogenously. This zinc-dependent inhibition was neutralized by monoclonal antibodies that recognize the sites close to the putative zinc-binding motif in the light chain. The neurotoxin was found to have an endopeptidase activity toward small peptide, substance P. The presence of exogenous Zn2+ was also indispensable to the full expression of this endopeptidase activity. Thus both the inhibition of neurotransmitter release by the C1 neurotoxin and its endopeptidase activity are dependent on exogenous Zn2+, which suggests a strong link between the two activities.